Additional lack of iNOS attenuates diastolic dysfunction in aged ET-1 transgenic mice.
Endothelin-1 (ET-1) exhibits potent proinflammatory and profibrotic properties. Moreover, inflammation is a potent stimulus for inducible NO synthase (iNOS), which has been shown to contribute to cardiac injury. We thus hypothesized that ET-1-induced cardiac injury is attenuated by concomitant lack of iNOS. We established crossbred animals of ET-1 transgenic mice (ET+/+) and iNOS knockout mice (iNOS-/-). At 13 months of age, mice were allocated according to their genotype to one of 4 study groups: wild type (WT) controls (n=8); ET-1 transgenic (ET+/+) mice (n=10); iNOS knockout (iNOS-/-) mice (n=7); and crossbred (ET+/+ iNOS-/-) mice (n=15). Left ventricular function was determined in vivo by using a tip catheter. Animals were subsequently euthanized and hearts were harvested for weight assessment and histologic evaluation. No cardiac hypertrophy was present, as evidenced by similar mean cardiac weight and myocyte diameter in all groups. Cardiac perivascular fibrosis was significantly increased in ET+/+ and iNOS-/- groups versus WT, whereas ET+/+ iNOS-/- mice did not differ from WT. Regarding left ventricular function, plasma B-type natriuretic peptide was elevated in ET+/+ and iNOS-/- mice, but again in crossbred animals this effect was blunted. Heart catheterization revealed a significantly increased stiffness constant in both ET-overexpressing groups versus WT, but this increase was significantly attenuated in the ET+/+iNOS-/- group versus the ET+/+ group. Parameters indicating systolic heart failure (EF, cardiac output), however, were not different between all study groups. Our study demonstrates that ET transgenic mice develop left ventricular stiffening with subsequent diastolic dysfunction in a slow, age-dependent manner. Additional knock out of iNOS significantly attenuates cardiac injury. We thus conclude that ET-1-induced cardiac injury is at least partially mediated by iNOS.